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^ (54) Title: OCULAR DIAGNOSIS OF ALZHEIMER'S DISEASE 
CO 

(57) Abstract: The invention features a method of diagnosing or providing a prognosis regarding the state of Alzheimer's Disease 
^ in a mammal by contacting an ocular tissue with a detectably-labeled compound, which binds to an amyloid protein. An increase in 
binding of the compound to the ocular tissue compared to a normal control level of binding indicates that the mammal is suffering 
from or is at risk of developing Alzheimer's Disease. 
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OCULAR DIAGNOSIS OF ALZHEIMER'S DISEASE 

TECHNICAL FIELD 

This invention relates to neurodegenerative disease. 

5 

BACKGROUND OF THE INVENTION 

Alzheimer's Disease (AD) is a chronically progressive degenerative disorder of aging 
and is a major contributor to morbidity and modality in the elderly. AD currently accounts for 
about 70% of all cases of dementia and affects some 2-4 million Americans. As many as 9 
10 million Americans may have AD by the year 2050. Epidemiological studies have estimated 
that if AD could be delayed by 5 years, the incidence and prevalence of AD would be cut in 
half. Development and execution of future therapies for AD will rely on sensitive and early 
diagnosis of the disease. Although much is known about the disease, there are no currently 
available means of early diagnosis or effective treatment. 

15 

SUMMARY 

The invention provides a non-invasive method for early and reliable detection of AD 
or a pre-morbid neurodegenerative state. The diagnostic method is carried out by contacting 
an ocular tissue of a mammal, e.g., a human subject, with a detectably-labelled compound 

20 which binds to an amyloid protein e.g., amyloid-p (AP). By "amyloid protein" is meant a 

protein or peptide that is associated with a AD neuritic senile plaque. Preferably, the amyloid 
protein is amyloid precursor protein (APP) or a naturally-occurring proteolytic cleavage 
product. APP cleavage products include Apl-40, Ap2-40, Api-42, as well as oxidized or 
crosslinked Ap. The compounds bind to naturally-occurring variants of APP and Ap, 

25 including single nucleotide polymorphic (SNP) variants. An increase in binding of the 

compound to an ocular tissue, e.g., an intracellular compartment of a lens cell, compared to a 
normal control level of binding indicates that the mammal is suffering from or is at risk of 
developing AD. Preferably, the compound binds to Ap 1-42 or another fragment of an amyloid 
precursor protein (APP). The compounds preferentially bind to amyloid proteins compared to 

30 other p -pleated sheet containing proteins. Preferably, the detectably-labelled compound 
contains a fluorescent probe. For example, the fluorescent probe or fluorophor is a 
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Chrysamine or Chrysamine derivative compound such as {(trans, trans), 4-bromo-2,5-&^-(3- 
hydroxycarbonyl-4-hyrdoxy)styrlbenzene (BSB)} . 

The methods are useful for in vivo drug screening to identify compounds, which inhibit 
A(5 accumulation in the eye and brain, for pre-morbid staging AD severity, diagnosis, 
5 prognosis, and monitoring patient responses to drug therapy for AD. The degree of Ap 

aggregation in the cortical region of the eye is directly proportional to neuropathological Ap 
deposits in the brain. 

An eye tissue of a test subject is contacted with the compound, allowed to penetrate 
cells in the lens region of the eye, and fluorescence is measured. The cortical region of the eye 

10 is evaluated by fluorescent scanning. Alternatively, the aqueous humor, i.e., the clear liquid 
between the cornea and the lens, of the eye is scanned. An increase of at least 10% over lens 
fluorescence of a normal control subject (after probe administration) indicates AD or a 
predisposition thereto. A normal control value typically corresponds to little or no binding of 
the probe to lens tissue. The level of normal lens fluorescence is the level of fluorescence 

1 5 detected after contacting aa eye of a normal, AD-free subject (or population of subjects) with 
an Ap-binding detectably-labeled compound. The value is optionally derived by determining 
the average or mean of values derived from a pool of individuals of subjects known to be free 
of AD (as well as free of family history or known genetic predisposition thereto). If the probe 
used emits light in the range of normal human lens autofluroescence (blue-green range), the 

20 level of autofluorescence is factored into the reading. For example, a 1 0% increase in 
fluorescence (after probe administration) compared to the level in the absence of the probe 
(autofluorescence) indicates a pathological state or predisposition to developing a 
neuropathological state. Preferably, baseline autofluorescence is established (prior to probe 
administration) for each individual. 

25 A diagnostic level of fluorescence is preferably at least 25%, more preferably at least 

50%, more preferably at least 100% greater than a normal control value. For example, 
detection of Ap-specific probe fluorescence, which is 2-fold or more greater than a normal 
control value, indicates a pathological state. Since normal human lens tissue 

autofluoresces in the blue-green range (495 nm/520 nm), the probe preferably emits a 

30 wavelength of light outside the blue-green spectra. For example, the fluorescent probe emits a 
wavelength of light greater than 520 nm, e.g., fluorescence in the red, orange-red, or infrared 
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range. Alternatively, the probe emits a wavelength less than 450 nm, e.g., in the violet or 
ultra-violet (UV) range. 

A method for prognosis of Alzheimer's Disease includes the steps of (a) contacting 
ocular tissue of a mammal with a compound which binds to an amyloid polypeptide; (b) 
quantitating binding of the compound to ocular tissue; and (c) comparing the level of binding 
with a normal control level of binding. Increased levels of binding over time indicates an 
adverse prognosis. Test patient lens fluorescence after probe administration is compared to 
endogenous autofluorescence of a non-AD subject (or population of individuals) or the level of 
fluorescence of a non-AD subject (or population of non-AD subjects) after probe 
administration. The methods are also used to stage severity of disease, monitor responses to 
drug treatment, and screen drugs for the ability to inhibit A|3 accumulation. An increased level 
of fluorescence (indicative of cortical lens A|3 accumulation) indicates a more advanced stage 
of AD. A reduction in level of fluorescence (indicative of cortical lens A(3 accumulation) over 
time indicates that a given drug inhibits Ap accumulation and indicates a positive clinical 
response to drug treatment. 

Also within the invention are detectably-labelled A0 binding compounds which emit 
light outside the blue-green range. For example, the binding compounds are fluorescent 
probes which emit light at a wavelength between 550-700 nm. The compounds contain Texas 
Red or a derivative thereof. 

The compounds, e.g., polypeptide ligands, organic compounds, or inorganic 
compounds, are isolated or purified. An "isolated" or "purified" composition is substantially 
free of cellular material or other contaminating proteins from the cell or tissue source from 
which it is derived, or substantially free from chemical precursors or other chemicals when 
chemically synthesized. Preferably, a preparation of a compound, e.g., a fluorescent Ap- 
binding compound, is at least 75%, more preferably 80%, more preferably 85%, more 
preferably 90%, more preferably 95%, more preferably 98%, and most preferably 99 or 100% 
of the dry weight of the preparation. 

"Fluorescence" is the phenomenon in which light energy ("exciting light") is absorbed 
by a molecule resulting in the molecule becoming "excited.". After a predescribed interval 
such as 1 minute - 24 hours, the absorbed light energy is emitted by the excited molecule. The 
wavelength of the emitted light is typically at a longer wavelength than the exciting light. This 

emitted light is referred to as fluorescent light. A molecule that exhibits fluorescence is 

3 
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referred to as a "fluorophor." The relationship between wavelengths of light and degree of 
excitation of a given fluorophor at that wavelength is described by the "excitation spectrum" of 
the fluorophor. The excitation spectrum is also called the excitation wavelength range. The 
relationship between the wavelength of light and the intensity of the fluorescence emission at 
5 that wavelength is described by the emission spectrum or fluorescence spectrum of the 
fluorophor. The emission spectrum is also called the emitted wavelength range. The 
excitation maximum is the wavelength of exciting light at which fluorescence of the 
fluorophor reaches maximum intensity. The emission maximum is the wavelength of light 
emitted by the excited fluorophor when its fluorescence is at maximum intensity. 

1 0 Most fluorophors excited by and emitting visible light have an emission spectrum 

overlapping their excitation spectrum, although the maximum for each is different. The 
distance in nanometers between the excitation spectrum maximum and the emission spectrum 
maximum is known as the "Stokes' shift. " Fluorophors with large Stokes' shifts in the visible 
range work best in this invention. For example, a fluorophor with an excitation maximum of 

1 5 400 nm and an emission maximum of 700 nm with little or no overlap between the spectra is 
preferable. 

The methods described herein offer several advantages over existing approaches to AD 
diagnosis. First, the method is carried out ante-mortem and accurately and reliably identifies 
Ap accumulation in living tissues. Prior to the invention, reliable detection of deposits were 

20 made from studying autopsy samples of the brains of AD patients. Second, the method is non- 
invasive; no biopsy of tissue is required. The method utilizes physiologically-compatible 
probes. Moreover, the scanning procedure itself takes a matter of seconds, e.g., 30 seconds - 
minutes. Finally, the specificity and sensitivity of detection is high because of the unique 
anatomical pattern of A0 accumulation, i.e., the cortical region of the lens in a non-diseased 

25 state is characterized by little or no protein accumulation/aggregation. Even small amounts of 
Ap protein accumulation is stable and easily detectable in this region of the eye. 

Other features, objects, and advantages of the invention will be apparent from the 
description and drawings. 

DETAILED DESCRIPTION 

30 The non-invasive ocular diagnostic methods described herein facilitate diagnosing, 

prognosing, and monitoring AD and related neurodegenerative disorders, which are mediated 
by accumulation of amyloid proteins. The disease process involves pathogenic accumulation 

4 
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of Ap peptides in vulnerable regions of the braki The invention is based on the discovery that 
these same Ap peptides accumulate as microaggregates in ocular cells and, in particular, 
within the cortical region of the lens in AD patients. In addition to accumulation in the cortex 
of the eye, AP accumulates in the aqueous humor of the eye, e.g., in the anterior chamber, 
5 Progression of the disease leads to cell death and accumulation of extracellular AP peptides. 
Protein aggregation may progress to the development of a relatively rare cataract 
("supranuclear", or deep cortical, cataract). Such supranuclear cataracts were detected in a 
transgenic mouse model of AD and in post-mortem lenses from human patients 
neuropathologically confirmed for AD. The diagnostic methods of the invention are tools by 

1 0 which to monitor Ap aggregation and accumulation in the lens as a biomarker for similar 
events occurring in considerably less accessible cerebral compartments. 

Chrysamine G and derivatives thereof are known in the art (e.g., U.S. Patent Nos. 
6,133,259; 6,168,776; 6,1 14,175). These compounds bind to Ap peptides, but are not 
fluorescent. The diagnostic methods utilize a highly lipophilic fluorescent amyloid-binding 

1 5 Chrysamine G derivative to detect Ap peptides in the eye. After contacting ocular tissue with 
an Ap-specific probe, non-invasive scanning using standard ocular fluorphotometric 
techniques reveals the degree of binding. Ocular fluorimeters and other eye imaging devices 
are known in the art (e.g., U.S. Patent Nos. 6, 198,532 and 6,013,034). 

The methods take advantage of bioavailable lipophilic fluorescent probes. Such 

20 fluorophors and probes are commercially-available, e.g., from Molecular Probes, Inc. Eugene, 
OR. Some dyes, e.g., X-34 or {{trans, trans), -l-bromo-2,5-&w-(3-hydroxycarbonyl-4- 
hyrdoxy)styrlbenzene (BSB)} (Styren et al., 2000, J. Histochem. 48:1223-1232; Link et al., 
2001, Neurobiol. Aging 22:217-226; and Skrovonsky et al, 2000, Proc. Natl., Acad. Sci. 
U.S.A. 97:7609-7614) have been used to analyze brain tissue (but not eye tissue). These 

25 probes emit light in the blue-green range, thus the level of fluorescence, which is 

diagnostically relevant, exceeds the amount of human lens autofluorescence in the blue-green 
range. 

The probes utilized in the diagnostic methods specifically bind to Ap and (Ap- 
associated proteins relative to other P-pIeated sheet-containing proteins or polypeptides The 
30 probes are applied to the eye in a liquid or ointment form. The lipophilicity of the compounds 
facilitates penetration the intervening structures. The compounds bind with high avidity to 
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accumulations of Ap within the lens and other ocular structures. For example, the compounds 
are formulated in a solution with an excipient, e.g., DMSO, to improve tissue and cellular 
penetration of the fluorescent Ap-binding compound. After contacting the eye with the 
compound, the compond is allowed to penetrate ocular tissues for a period of time, e.g., 1 
5 minute to 5 hour, prior to fluorescent scanning of the eye. Preferably, the eye is contacted 
with the compound for at least one hour prior to fluorometric scanning. The eye may be 
contacted with the probe for up to a day or more prior to scanning. Ratiometric and other 
analyses of fluorophotometric signals before and after ocular application and distribution of the 
fluorescent probes within specific subregions of the ocular structures quantitatively reveal the 

10 degree and localization of A(J accumulations associated with the AD disease state. An 
increase in the amount of accumulated Ap peptides compared to a normal control value 
indicates a neurodegenerative condition such as AD. 

The region of the lens in which an AD-associated supranuclear cataract forms is not 
predisposed to form high molecular weight aggregates compared to the nuclear region of the 

1 5 lens. In addition, lens proteins, once formed, are uniquely stable for long periods of time. 

Thus, proteins and peptides in the lens are not readily cleared and tend to accumulate, whereas 
in the brain multiple mechanisms are involved in the clearance of deleterious Ap peptides. 
Thus, the unique situation of lens Ap promotes early accumulation relative to the brain. This 
property of the lens increases the accuracy and reliability of detecting AP -mediated 

20 aggregation and accumulation very early in the course of the disease (e.g., prior to the 
appearance of overt cognitive or neurological symptoms). 
Amyloid Proteins 

AD is characterized by severe oxidative damage and pathologic accumulation of 
insoluble protein in vulnerable brain regions. The toxic amyloid Ap peptides axe generally 

25 considered to be major pathogenic participants in AD. These various peptides are generated 
by cleavage of a larger protein called the p-amyloid precursor protein (APP) (Selkoe et al., 
2000, Annal. of N.Y. Acad. Sci. 924:17-25). Proteins called presenilins (PS1, PS2) may 
mediate cleavage. Other neuritic plaque-associated proteins include P-amyloid secretase 
enzymes I and II (BASE I and II) which associate with amyloid proteins. Some of the 

30 resulting Ap peptides are more toxic than others. Elevation of specific Ap peptides in the 
brain is believed to be causally associated with all known forms of AD. This generally 
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accepted "Ap hypothesis" states that Ap generation, deposition and/or accumulation in the 
brain is an important final common pathway which underlies the disease process in this 
devastating neurological disorder. 

Amyloid proteins (Ap, APP, PS1, PS2) are also expressed in the mammalian lens. Ap 
5 aggregation occurs both inside and outside cells, depending upon the state of progression of 
the neurodegenerative disease. Ap is capable of aberrantly interacting with proteins in the 
lens, such as the long-lived a-crystallins. The diagnostic methods described herein are based 
on the following observations: i) Ap peptides accumulate in specific subregions of the lens, ii) 
Ap peptides potently promote lens protein aggregation, and iii) a distinctive deep supranuclear 
10 zonular cataract is associated with Ap overexpression in a well-characterized animal model of 
AD, the amyloid-bearing APP-mutant Tg2576 transgenic mouse, and in post-mortem lenses 
derived from human patients having been diagnosed independently and neuropathologically 
with AD. 

Fluorescent detection of AD-associated protein accumulation in the eye 

15 The data described herein indicate that in vivo exarnination of lens proteins yield 

diagnostically-relevant information about Ap accumulution, which cannot be obtained from 
less accessible organs such as the brain. A significant advantage of these methods is that they 
are non-invasive. The non-invasive methods are useful in in vivo drug screening, diagnosing, 
prognosing, and monitoring responses of AD patients to therapeutic intervention. The 

20 technique takes advantage of a lipophilic fluorescent high affinity Ap-binding probe such as 
{{trans, trans), -1-bromo -2,5-b w-(3-hydroxycarbonyl-4-hydroxy)stvrlbenzene (BSB)}. This 
compound (as well as lipophilic fluorescent Ap-binding derivatives) is applied to the eye and 
allowed to distribute into the lens. 

Unlike other methods, which use relatively non-specific amyloidophilic probes, e.g., 

25 Congo Red or thioflavine, the present methods employ probes, which are highly specific for 
Ap peptides. The other amyloidophilic probes bind to p-pleated sheet protein structures 
present in the eye, whereas the Chrysamine-based probes specifically bind to AP and other 
fragments of APP. Chrysamine G and other amyloid-binding derivative of Congo Red are 
useful as the amyloid binding moiety of the probe; a detectable label, e.g., a fluorophor is 

30 attached to allow fluorescent scanning. Chrysamine and other Congo Red derivatives bind to 
amyloid proteins through a bedentate attachment spanning several amyloid peptide chains. 
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The amount of Ap -binding along the optical axis is monitored by scanning 
fluorophotometric techniques. Fluorescence along the optical axis is measured prior to 
application of the probe to determine baseline autofluorescence. Fluorescence is then 
measured again after application of the probe. Fluorescence is measured in the supranuclear 
5 deep cortical region of the anterior and posterior lens as well as in the nuclear region. The 
ratio of cortical fluorescence to nuclear fluorescence before application of the probe is 
compared to the ratio after probe application. For example, the ratio of cortical to nuclear 
fluorescence before probe application is 2:2; after probe application, the ratio is 10:2. The 
comparison indicates A(3 accumulation (and a diagnosis of AD or a predisposition to 

10 developing AD). A normal control value minimal or no detetable fluorescence in the cortical 
region after probe administration. Binding of a lipophilic fluorescent Ap-binding probe, as 
indicated by an increased fluorescent signal in the cortical lens region compared to the nuclear 
region, yields a metric which is correlated with disease presence or absence. The degree of Ap 
accumulation is greater and more rapid within the lens compared to other tissues. This 

15 accumulation is indicative of the stage of the disease, i.e. 3 greater accumulation is directly 
correlated with a more advanced stage of AD or a related neurodegenerative state. The 
magnitude of fluorescence above baseline autofluorescence correlates with disease severity. 
These binding data serve as a biological indicator or biomarker of Ap deposition within the 
brain. 

20 Ap-specific probes are lipophilic and relatively uncharged. In contrast, antibody 

probes or antibody fragments are not suitable in the assay, because of their large molecular 
mass and charge The lipophilic nature of the probes mediates efficient access to eye tissues 
and across the lipophilic barrier of the eye and cell membranes of eye structures. In addition, 
lipophilicity facilitates access to the intracellular compartments of cells in the lens region of 

25 the eye. This aspect of the probes is critical for early disease detection, because in the early 
stages of AD, Ap accumulates inside the cells rather than extracellularly. Only as the disease 
progresses and cells die, do extracellular accumulations or plaques become evident. 

In addition to the probes described above which emit light in the blue-green region of 

i 

the light spectrum, the methods also utilize other probes, which emit a fluorescent signal 

30 outside (longer or shorter) the range of normal lens autofluorescence (495 nm/520 nm). 

Various small molecular fluorophors are conjugated to amyloid binding compounds, e.g., 

Chrysamine G or clioquinol, using methods known in the art. For example, long wave 

8 
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fluorophors, e.g., Texas Red and derivatives thereof, are used. Such dyes allow scanning at 
wavelengths, e.g., in the far infrared range, without interference of normal lens 
autofluorescence. 

Example 1 : AD-associated cataract formation 
5 Advanced Ap accumulation in eye tissues leads to cataract formation. Unlike the brain, 

the region of the lens of the eye to be scanned is characterized by low protein turnover. 
Proteins in the lens are stable and not cleared for decades. Thus, increased production of APP 
proteins, e.g., Ap peptides, are detected very early in the progression of the disease and remain 
stable and detectable for long periods of time. 

1 0 AD is characterized by cerebral accumulation of protein aggregates composed of Ap 

peptides. Prior to or concurrently with accumulation of Ap peptides in the brain, the peptides 
are accumulate and are detectable n eye tissues. AD-associated deep cortical (supranuclear) 
cataract formation have now been detected in lenses from postmortem human AD patients and 
amyloid-bearing Tg2576 transgenic mice. 

1 5 Ap peptides in the lens were analyzed using slitlamp photomicroscoscopy, Ap- 

Immunogold electron microscopy (EM), quantitative Western blot, co-irnmunoprecipitation, 
and in vitro turbidometry. Lenses from neuropathologically-confirmed AD cases show 
cataracts within the supranuclear lens region. In normal control subjects, cataract formation in 
this region is rare. Ap accumulation and supranuclear cataracts were detected in post-mortem 

20 lens tissue of AD patients and in Tg2576 transgenic mice, an art-recognized model for human 
AD. EM studies of human AD lenses showed clusters of Ap-immunoreactive microaggregates 
within the cortical fiber cell cytoplasm. Most lens Ap is associated with other proteins, 
including Ap-crystallin. Ap potently promotes human lens protein aggregation through trace 
metal-dependent oxidative mechanisms. 

25 These data indicate that intracellular AP protein aggregation leads to supranuclear 

cataract formation. Accumulation of Ap-associated lens aggregates occurs early in AD and 
remain in situ. Thus, the lens provides a peripherally accessible "molecular window" on 
cerebral amyloidogenic processes. The non-invasive diagnostic and monitoring approaches for 
quantitating Ap in the eye allow early and reliable identification of AD, patients with sub- 

30 clinical AD or who are predisposed to developing a neurdegenerative condition such as AD. 
Example 2: Amyloido genie, cytotoxic, and redox profiles of the Ap peptides 
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Age-related cataracts (ARC) and Alzheimer's disease (AD) are characterized by 
oxidative damage and pathologic accumulation of aggregated protein. Ap peplides and AD- 
associated proteins are expressed in lens. Metalloprotein reactions correlate with 
amyloidogenic, cytotoxic, and redox profiles of the different Ap peptides. 
5 The contribution of Ap peptides and metalloprotein chemistry to lens protein 

aggregation was studied as follows. Lenses from amyloid-bearing Tg+ transgenic (vs Tg-) 
mice and human specimens were examined by slit lamp photomicroscopy and analyzed for Ap 
and APP by quantitative Western blot, EM, and immunohistochenistry. In vitro aggregation 
studies were carried out by incubating soluble total lens protein (TLP) with synthetic Ap 

1 0 peptides, chelators, antioxidant scavengers, followed by optical density analysis, Western blot; 
and standard amyloid assays. 

The data indicated that 1) Ap and APP are expressed in lens; 2) Ap is found as 
monomeric, oligomeric, crosslinked, and aggregated species; 3) Tg2576 APP-mutant 
transgenic mice develop bilateral supranuclear "zonular* cataracts; 4) in vitro TLP 

15 aggregation depends on trace metal and reactive oxygen specks (ROS); and 5) Ap, especially 
the highly amyloidogenic human Api-42, markedly potentiates TLP aggregation in a 
metal/ROS-dependent and peptide specific manner. Api-42 in lenses contributes to 
cataractogenesis and is indicative of AD or a predisposition thereto. The data also suggest that 
processes which contribute to the development of AD and ARC are biochemically linked. 

20 Metals such as copper, zinc, and iron become strongly associated with Ap. The metals 

colocalize with Ap accumulations or plaques. Accordingly, a lipophilic fluorescent metal 
chelating agent, e.g., clioquinol, is useful to detect AP deposits in the cortical region of the 
lens. Metal binding compounds are used alone (provided they exhibit detectable fluorescence) 
or are modified by attachment of a fluorophor to confer or augment fluorescence. The 

25 amyloid-binding and metal probes described herein may be administered therapeutically to 
prevent protein aggregation. 

Other embodiments are within the following claims. 
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What is claimed is: 

1 . A method of diagnosing Alzheimer's Disease in a mammal, comprising contacting an 
5 ocular tissue with a detectably-labeled compound, which binds to an amyloid protein, wherein 
an increase in binding of said compound to said ocular tissue compared to a normal control 
level of binding indicates that said mammal is suffering from or is at risk of developing 
Alzheimer's Disease. 

10 2. The method of claim 1 , wherein said detectably-labelled compound comprises a 
fluorophor. 

3 . The method of claim 2, wherein said fluorophor emits a wavelength of light outside the 
blue-green spectra. 

15 

4. The method of claim 2, wherein said fluorophor emits a wavelength of light greater 
than 520 nm. 

5. The method of claim 2, wherein said fluorophor emits a wavelength of light in the 
20 infrared range. 

6. The method of claim 2, wherein said fluorophor emits a wavelength less than 450 nm. 

7. The method of claim 2, wherein said fluorescent probe is a Chrysamine compound. 

25 

8. The method of claim 1 , wherein said compound preferentially binds to an amyloid-JJ 
(Ap) polypeptide. 

9. The method of claim 1 , wherein said compound preferentially binds to Afi (1-42). 

30 

10. The method of claim 2, wherein said fluorescent probe is {(tram, trans), -l-bromo-2,5- 
i>w-(3-hydroxycarbonyl-4-hyrdoxy)styrlbenzene (BSB)} . 

11 
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1 1 . The method of claim 1 , further comprising imaging a cortical region of an eye. 

1 2 . The method of claim 1 , further comprising imaging a supranuclear region of an eye. 

5 

1 3 . The method of claim 1 , further comprising imaging an aqueous humor region of an eye. 

14. The method of claim 1, wherein said increase is at least 10% greater than said normal 
control value. 

10 

15. The method of claim 1, wherein said increase is at least 25% greater than said normal 
control value. 

16. The method of claim 1 , wherein said increase is at least 50% greater than said normal 
15 control value. 

17. The method of claim 1 , wherein said increase is at least 1 00% greater than said normal 
control value. 

20 18. A detectably-labelled A(3 binding compound, wherein said compound emits light at a 
wavelength between 550-700 nm. 

1 9. The compound of claim 1 8, wherein said compound comprises Texas Red or a 
derivative thereof. 

25 

20. The method of claim 1 8, wherein said compound binds to amyloid precursor protein 
(APP). 

30 21. The method of claim 1 8 , wherein said compound binds to A(J 1 -40 . 

22. The method of claim 1 8, wherein said compound binds to Ap2-40. 

12 
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23 . The method of claim 1 8, wherein said compound binds to Apl -42. 

24. The method of claim 1 8, wherein said compound binds to oxidized Ap 

5 

25. The method of claim 18, wherein said compound binds to crosslinked Ap\ 

26. A method for prognosis of Alzheimer's Disease, comprising 

(a) contacting ocular tissue of a mammal with a compound which binds to an 
10 amyloid polypeptide; 

(b) quantitatlng the level of association of said compond with said ocular tissue; 

and 

(c) comparing said level of association with a normal control level of association, 
wherein increasing levels of association over time indicates an adverse prognosis. 

15 
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